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PREFACE A

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D. C. 20314. The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topograhic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intendedAl to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through frequent inspections can
unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or
corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general con-
dition, and the downstream damage potential.

I.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Hawstone Dam: NDI I.D. No. PA-00580

Owner: John Hostetter

State Located: Pennsylvania (PennDER I.D. No. 44-7)

County Located: Mifflin

Stream: Unnamed Tributary to the Juniata River

Inspection Date: 26 November 1979

Inspection Team: GAI Consultants, Inc.
*1 570 Beatty Road

Monroeville, Pennsylvania 15146

Based on a visual inspection, operational history, and
available engineering data, the dam is considered to be in
poor condition.

Deficiencies noted by the inspection team include: a) an
overall lack of maintenance, b) spalled and delaminated
concrete surfaces along both faces of the dam, c) leakage
through the downstream dam face, d) extensive cracking of
the spillway structure and, e) lack of drawdown capability.

The size classification of the facility is small and its
hazard classification is considered to be significant. In
accordance with the recommended guidelines, the range of the
Spillway Design Flood (SDF) for the facility is the 100-year
Flood to the 1/2 PMF (Probable Maximum Flood). Due to the
potential for loss of life from sudden failure of the.1 dam, the SDF is considered to be the 1/2 PMF. Results of
the hydrologic and hydraulic analysis indicate the facility
will pass and/or store about 39 percent of the PMF prior to
dam overtopping. Thus, based on criteria contained in the
recommended guidelines, the spillway is considered inadequate,
but not seriously inadequate.

The structure is considered stable in its present configu-
ration. However, because of the poor condition of the
spillway, large discharges could possibly cause undermining
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of the spillway structure and erosion at the toe of the dam
which could result in structural failure. Thus, the facility
is considered unsafe, non-emergency.

It is recommended that the owner:

a. Develop a warning system to minimize the potential
for loss of life and economic damage downstream of the
facility in the event of a dam failure. The system should
include provisions for around-the-clock surveillance during
periods of unusually heavy precipitation and a communica-
tions plan with appropriate highway and railroad personnel.

b. Provide the present outlet conduit with a blowoffvalve or develop an alternate means of draining the reservoir.

c. Have the spillway assessed by a registered profes-

A i sional engineer experienced in design of concrete and hydraulic
structures and take remedial measures required to adequately
restore its function.

d. Have the deterioration and leakage observed on the
downstream face of the dam assessed by a registered profes-
sional engineer experienced in the design of concrete struc-
tures and take remedial measures deemed necessary.

e. Have the spillway system evaluated by a registered
professional engineer experienced in hydrology and hydraulics
and take remedial measures necessary to make the spillway
hydraulically adequate.

f. Develop formal manuals of maintenance and opera-
tions to ensure proper care of the facility.

GAI Consultants, Inc. Approved by:

Bernard M. Main, P.E. JAMES W. I1CK
Colonel, CoY'rs of Engineers

Date % t. kb \q\ 4 District Fngineer
DLB:BMM/sam DAM: 4
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TIONAL AMNSPECTION PROGRAM.

_UAWSTONE DAM,NDII P 8, RENNDERSt r 'P - 4

- L"I- -:

1.0 Authorit.'~~l~I+)T~A lCAACD... P%9 ier

/ The Dam I n D,-.uic.L1L aw -.O I, aUt 6~l zed
the Secretary of the Army, through the Corps of Engineers,
to initiate a program of inspection of dams throuhout the

1 ~ l"Purpose. I _

The purpose is to determine if the dam constitutes a
hazard to human life or property.

1.2 Description of Project. / LAc/3I i .90c L  tU
a. Dam and Appurtenances. Hawstone Dam is a concrete-

gravity type structure approximately 34 feet high and about
157 feet long, including spillway. The spillway is an uncon-
trolled, rectangular, concrete chute channel located at the
left abutment. The spillway crest is 17.4 feet long and has
3.1 feet of available freeboard. The facility is equipped
with an 8-inch diameter cast iron pipe (CIP) supply main
located near the right abutment. The supply line provides
untreated domestic water to the nearby community of Hawstone,
Pennsylvania. No means for draining the reservoir is pre-
sently available.

b. Location. Hawstone Dam is located in Granville
Township, Mifflin County, Pennsylvania, 1 mile west of Haw-
stone, Pennsylvania on an unnamed tributary to the Juniata
River. The City of Lewistown, Pennsylvania is located 5
miles west of the facility along Pennsylvania Route 333.
The dam, reservoir, and watershed are located on the Lewis-
town, Pennsylvania U.S.G.S. 7.5 minute topographic quad-
rangle (see Figure 1, Appendix E). The coordinates of the
dam are N40 0 34.9' and W770 31.8'.

c. Size Classification. Small (34 feet high, 6.5
acre-feet storage at top of dam).

d. Hazard Classification. Significant (see Section
3.1.e).
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e. Ownership. John Hostetter
* R.D. 8

Gettysburg, Pennsylvania 15325

f. Purpose. Water supply.

g. Historical Data. Hawstone Dam was designed and
constructed in 1920 by the Berkebile Brothers of Johnstown,
Pennsylvania for the Haws Refractories Company. The purpose
of the facility was to supply domestic and industrial water
to the village of Hawstone, Pennsylvania, and the owner's
nearby silica brick plant.

PennDER files contains information pertaining to the
facility between 1920 and 1961. Correspondence and memoran-
dum indicate the facility was inspected frequently by the
state and was repaired, for the most part, in accordance
with the various recommendations of state inspectors. The
last formal inspection took place in 1961. Deficiencies
noted at that time included: a) spalling of the downstream
dam face, b) a deteriorated concrete spillway channel and,
c) a spillway approach partially obstructed by trees and
brush. The above deficiencies still exist today and appar-
ently were never corrected.

There are no records available from PennDER after 1961.
Discussions with local residents revealed that the Haws
Refractories Company shutdown its Hawstone operations in
September 1968 and the plant was subsequently razed. Owner-
ship of the dam has since been transferred to John Hostetter
of Gettysburg, Pennsylvania. Mr. Hostetter reportedly
permits free use of the facility's water supply to the
community; however, he provides no maintenance. Costs of
maintaining the water supply are borne, when necessary, by
the citizens of Hawstone.

1.3 Pertinent Data.

a. Drainage Area (square miles). 0.22

b. Discharge at Dam Site.

Discharge Capacity of the Outlet Conduit - Dis-
charge curves are not available.

Discharge Capacity of Spillway at Maximum Pool
290 cfs (see Appendix D, Sheet 8).

c. Elevation (feet above mean sea level). The follow-
ing elevations were obtained through field measurements
based on the elevation of normal pool at 592 feet (see

4 Appendix D, Sheet 2, Note 2).
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Top of Dam 595.1
- Maximum Design Pool Not known

Maximum Pool of Record Not known
Normal Pool 592
Spillway Crest 592
Upstream Inlet Invert 565
Downstream Inlet Invert Not applicable
Streambed at Dam Centerline 560
Maximum Tailwater Not known

d. Reservoir Length (feet).

Top of Dam 270
Normal Pool 250

e. Storage (acre-feet).

Top of Dam 6.5
Normal Pool 5.2
Design Surcharge Not known

f. Reservoir Surface (acres).

Top of Dam 0.42
Normal Pool 0.37
Maximum Design Pool Not known

g. Dam.

Type Concrete-gravity.

Length 157 feet (including
spillway).

Height 34 feet (field
measured; crest to
downstream toe).

Top Width 6 feet.

Upstream Slope Vertical (upper 15
feet). 0.8H:IOV
(toe to 15 feetbelow crest).

Downstream Slope Vertical (upper 9
feet). 6:25 H:lOV
(toe to 9 feet below
crest).

Concrete Type 1:3:6 mix embedded
4 with 20 percent

one-man stones.

3



Monolith Joints Four key joints
divide dam into 5
monoliths. Joints
are spaced at 22,
51, 71, and 101 feet
to the right of the
spillway.

Grout Curtain None indicated.

cutoff Foundation keyed
into hard slate.
Left abutment con-
sists of 6-foot
thick cutoff wall
which extends to
rock under the
spillway slab.

h. Diversion Canal and
Regulating Tunnels. None.

i. Spillway.

Type Uncontrolled, rect-
angular, concretechute channel with a

broad crest.

Crest Elevation 592 feet.

Crest Length 17.4 feet.

j. Outlet Conduit.

Type 8-inch diameter CIP
supply line.

Length 1 mile (approximate
distance to Hawstone).

Closure and Regulating None. Control was
Facilities previously provided

via valve reportedly
located about 80
feet downstream of
the dam. Valve was
removed in October
1979 and replaced
with standard pipe
section.

4

Access None.
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources. PennDER
files contain design drawings and specifications along with
a brief report entitled, "Data for Design of Hawstone Dam"
by Berkebile Brothers, Engineers and Contractors, Johnstown,
Pennsylvania (undated). The report considers conditions for
the design of the dam cross-section including stability.
Additionally, a state permit application report dated August 21,
1918 discusses design features of the facility in detail.

b. Design Features.

1. Dam. The dam is a gravity-type structure
constructed of 1:3:6 mix concrete embedded with 20 percent
one-man stone. The structure has a 6-foot top width. The
downstream face is battered at 7.5 inches in 12 inches
(6.25H:lOV) to an elevation 9 feet below the crest, the
upper 9 feet being vertical. The upstream face is battered
at 1-inch in 12 inches (0.8H:10V) to an elevation 15 feet
below the crest, the upper 15 feet being vertical (see
Figure 4). A 6-foot thick cutoff wall extends from the
gravity section into the left abutment under the spillway.
The cutoff apparently is founded on rock but terminates in
soil along the extreme left end.

Figure 3 shows the dam carried to a slate foundation
across its length. Reportedly, the rock foundation is
excavated to a depth of 4 to 5 feet with the bottom of the
trench being stepped to offer greater sliding resistance.
Additionally, several feet of earth backfill was apparently
placed at the downstream toe.

2. Appurtenant Structures.

a) Spillway. The spillway is an uncon-
-trolled, concrete, rectangular chute channel located at the*left abutment. The crest is 17.4 feet long and is set 3.1

feet below the top of the wingwalls. The discharge channel
follows the slope of the left abutment hillside, is 74 feet
in length (see Figure 2), and is founded on soil.

b) Outlet Conduit. The outlet conduit
consists of an 8-inch diameter cast iron supply pipe located
about 40 feet from the right abutment. The inlet to the
line is situated about 30 feet below the dam crest at the
base of a concrete gate tower that abuts the upstream dam

5

d"m



42 face (see Figure 4). The original tower design provided for
intakes at two different levels controlled via two 12-inch
by 12-inch sluice gates located 16 and 30 feet below the
crest. These gates, however, are no longer in place.
Drawdown capability was originally provided by means of an
8-inch diameter gate valve located approximately 80 feet
downstream of the dam. The valve was replaced in October
1979 with a standard pipe section. No alternate means of
draining the reservoir is provided by the original design
and, consequently, the facility has no current drawdown
capability.

C. Specific Design Data and Criteria.

1. Hydrology and Hydraulics. No formal design
reports or calculations are available. Correspondence
contained in PennDER files indicates that the maximum design
spillway capacity was reported to be 327 cfs based on a
crest length of 18 feet and 3 feet of freeboard. This
capacity was reported in 1918 to be "more than the expected
runoff."

2. Dam. Design data and specifications are
contained in PennDER files.

The following conditions were considered for the
design of the cross-section.

I. Line of pressure for reservoir both full
and empty must lie within the center third of the section.

II. The maximum pressure must not exceed 8
tons per square foot of masonry (note: dam was originally
conceived as a masonry structure, but was eventually con-
structed of concrete).

III. The friction between horizontal sections
and between the dam and its base must be sufficient to
prevent sliding.

IV. Upward hydrostatic pressure on the base
not considered.

V. Ice pressure not considered.

3. Appurtenant Structures. No specific design
reports or calculations are available.

6



2.2 Construction Records.

Contract drawings, specifications, and several construc-
tion photographs are contained in PennDER files.

2.3 Operational Records.

No records of the present day-to-day operation of the
facility are maintained.

2.4 Other Investigations.

Aside from periodic state inspections, no records of
other formal investigations are available.

2.5 Evaluation.

The available data are considered adequate to make a
reasonable Phase I assessment of the facility.

7



SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of the facility
indicates that the dam and its appurtenances are in poor
condition.

b. Dam. The visual inspection indicates the dam is
in poor coni-dtion. The upstream and downstream faces are
extensively spalled and delaminated (see Photograph 3).
Leakage emanates through a crack in the downstream face
located approximately 60 feet from the right abutment and
about 5 feet below the dam crest (see Photographs 2 and 4).
The amount of seepage through the crack was slight and not
measurable.

c. Appurtenant Structures.

1. Spillway. The present condition of the
spillway is poor. The spillway channel and wingwalls are
extensively cracked and spalled. Low flows through the
spillway pass between large cracks and through holes in the
upper portion of the channel eventually emerging beneath the
right wingwall (see Photograph 7) and discharging across the
downstream toe. On the day of the inspection several inches
of water flowed over the spillway crest; however, the discharge
end of the spillway channel remained dry (see Photographs 5
and 6). The spillway channel is partially obstructed by
small trees and silt deposits that occupy the approach area
(see Photograph 5).

2. Outlet Conduit. The outlet conduit is repor-
tedly functional and serves to supply water to the residents
of Hawstone. The original gate tower along the upstream dam
face is deteriorated and stripped of its inlet control mech-
anisms (see Photograph 8). Drawdown control was previously
provided by a valve located at a "T" section about 80 feet
downstream of the dam. The valve was removed in October
1979 and replaced with a standard elbow pipe section such
that currently, no means of draining the reservoir is avai-
lable.

d. Reservoir Area. The reservoir formed by Hawstone
Dam is small covering less than 1/2-acre at maximum pool.
The general surrounding area is characterized by steep rocky
slopes that are heavily forested (see Photograph 1). No
signs of slope distress were observed.

8
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e. Downstream Channel. Hawstone Dam is situated in a
steep and narrow valley approximately 800 feet from the
Juniata River (see Figure 1). Pennsylvania Route 333 crosses
the stream immediately below the dam as do three active tracks
of the Penn Central Railroad. No permanent or temporary struc-
tures occupy the area between the dam and the Juniata River.
Since the dam is unattended and somewhat isolated, failure
could occur and remain undetected for a short period. Unde-
tected damage to either the highway or the railroad tracks
could endanger those unsuspecting persons who utilize these
routes. Consequently, it is possible that appreciable
economic loss and loss of life could result from a dam fail-
ure. Thus, the hazard classification of the facility isconsidered significant.

*3.2 Evaluation.

The overall appearance of the facility suggests it to
• :be in poor condition. Spalled and delaminated concrete

surfaces along with a severely cracked and partially obstruct-
ed spillway indicate an overall lack of adequate maintenance.
In addition, no means for draining the reservoir is presently
available.

11



SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

Hawstone Dam is essentially a self-regulating facility.
Excess inflows are automatically discharged through the
uncontrolled spillway. The owner permits free use of the
facility's water supply to the residents of nearby Hawstone
by means of an 8-inch diameter cast iron supply pipe. No
means of drawing down the reservoir is provided. No formal
operating manual is available.

_ __4.2 Maintenance of Dam.

Visual observations indicate that maintenance of the
dam is presently minimal to non-existent. Needed repairs to
the supply line system, when required, are performed by the

* residents of Hawstone who finance the work through a commun-
ity collection. No formal maintenance manual is available.

4.3 Maintenance of Operating Facilities.

See Section 4.2 above.

4.4 Warning System.

No formal warning system is in effect.

4.5 Evaluation.

Maintenance of the dam and appurtenances appears to be
minimal to non-existent. No means of draining the reservoir
is presently available. There are no formal operations or
maintenance manuals available for the facility nor is there
a formal warning system in effect that could be used to
notify appropriate highway and railroad personnel should
emergency conditions develop at the dam.

10
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SECTION 5
tHYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No formal design reports or calculations are available.
Correspondence contained in PennDER files indicates that the
maximum design spillway capacity was reported to be 327 cfs
based on a crest length of 18 feet and 3 feet of freeboard.
This capacity was reported in 1918 to be "more than the
expected runoff."

5.2 Experience Data.

Daily records of reservoir levels and/or spillway
discharge ara not available.

5.3 Visual Observations

*The visual inspection revealed the spillway to be in
poor condition. Extensive cracking and spalling of the
concrete wingwalls and channel raise questions as to the
overall integrity of the spillway structure under unusually
heavy flows.

5.4 Method of Analysis.

The facility has been analyzed in accordance with the
procedures and guidelines established by the U.S. Army,
Corps of Engineers, Baltimore District, for Phase I hydro-
logic and hydraulic evaluations. The analysis has been
performed utilizing a modified version of the HEC-1 program
developed by the U.S. Army, Corps of Engineers, Hydrologic
Engineering Center, Davis, California. Analytical capabil-
ities of the program are briefly outlined in the preface
contained in Appendix D.

5.5 Summary of Analysis.

a. Spillwax Design Flood (SDF). In accordance with
procedures and guidelines contained in the National Guide-
lines for Safety Inspection of Dams for Phase I Investiga-
tions, the Spillway Design Flood (SDF) for Hawstone Dam
ranges between the 100-year flood and the 1/2 PMF (Probable
Maximum Flood). This classification is based on the rela-
tive size of the dam (small), and the potential hazard of

i 11



t dam failure to downstream developments (significant). Due

to the present potential for economic loss and possibly loss
of life, the SDF for this facility is considered to be the
1/2 PM?.

b. Results of Analysis. Hawstone Dam was evaluated
under near normal operating conditions. That is, the reser-

; voir was initially at its normal pool or spillway elevation
of 592 feet (MSL), with the spillway weir discharging freely.
The outlet conduit was assumed to be non-functional. The
spillway is a rectangular-shaped concrete chute channel with
discharges controlled by a concrete broad-crested weir. All
pertinent engineering calculations relative to the evalua-
tion of this facility are provided in Appendix D.

Overtopping analysis (using the Modified HEC-I Computer
Program) indicated that the discharge/storage capacity of
Hawstone Dam can accommodate only about 39 percent of the
PMF prior to overtopping of the dam (Appendix D, Summary
Input/ Output Sheets, Sheet C). The peak 1/2 PMF inflow of
approximately 370 cfs was not attenuated by the discharge/
storage capabilities of the dam and reservoir, as the resulting
peak 1/2 PMF outflow was also about 370 CFS (Summary Input/
Output Sheets, Sheet C). Under the 1/2 PMF, the dam would
be overtopped for approximately 1.5 hours, with a maximum
depth of inundation equal to about 0.3 feet (elevation 595.4
feet) above the low top of dam at elevation 595.1 feet
(Summary Input/Output Sheets, Sheet C).

5.6 Spillway Adequacy.

Although Hawstone Dam cannot accommodate its SDF (1/2
PMF), the possible downstream consequences of dam failure
due to overtopping were not evaluated. In accordance with
Corps directive ETL-1110-2-234, breaching analysis of the
dam was not performed, since the downstream reach was clas-
sified not as "high hazard," but as "significant hazard."
Since Hawstone Dam cannot accommodate a 1/2 PMF-size flood,
its spillway is considered to be Lnadequate, but not seri-
ously inadequate.

12



SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Dam. The visual inspection revealed the dam to be
in poor condition, the apparent result of years of neglect
and lack of adequate preventive maintenance. Continued
deterioration could eventually lead to failure of the dam.

b. Appurtenant Structures.

1. Spillway. Visual observations indicate the
spillway is in poor condition. Extensive cracking and
concrete deterioration raise doubts as to the ability of the
structure to withstand increased stresses concurrent with
high flows. Water passing through cracks in the channel
serves to undermine the soil foundation and could eventually
lead to the collapse of the structure.

2. Outlet Conduit. The outlet conduit is
reportedly functional in its capacity as a supply line;
however, no means for draining the reservoir is presently
available.

6.' Design and Construction Techn i (Iues.

Little (A23igfn information is available .xoept for data
re1Ative to thc,) design of Lhe maximum dan sect i.on. It i
rioted that thU designers analyzed the _Aahi Iit,,, ,)f the
dam (sliding iril overtucninq) by assur,]rg nr hyv9' tatic
uplift pressure along its base. "c1 .in assu !'t.j , 1

contrary to moiern ac te[-otd of hw . ji'
conditions may indeed uphlol.2 itl ,,,- I i-y.

StaYihjt. relative to -Ii ino n'f overtnurL3i : was
analyzed a:s part of this evaluitjo 'seo A pendix r- 1,
Sheets 1 through 6). Unacceptable safety factors (sliding
= 0.7, overturning = 1.2) were obtained under full hydro-
static uplift; whereas, acceptable safety factors (sliding
-1 1.2, overturning = 2.4) resulted when uplift pressures
were ignored as in the original design calculations. Only
further investigation can accurately determine the existing
conaltion relative to hydrostatic uplift. Nevertheless, the
stability of the dam is undoubtedly greatly enhanced by the
reported existence of foundation keys and by the fact that
the downstream toe is buttressed by about 10 feet of soil
and possibly rock. Based on the fact that the dam has been

1
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in service for some 60 years and has probably experienced
high flows approaching maximum pool level, the facility is
believed to be stable. However, should the dam ever be
overtopped or should the deteriorated spillway fail, it is
likely that this toe support could be eroded leading to the
failure of structure.

6.3 Past Performance.

PennDER records indicate that during the years under
the ownership of the refractory, maintenance was performed
regularly on the facility. The refractory closed in Septem-
ber 1968 (records are incomplete) and, subsequently, the dam
was sold. A comparison of photographs of the facility dated
1961 indicate its condition to have progressively worseneddue to an apparent lack of adequate maintenance.

6.4 Seismic Stability.

The dam is located within Seismic Zone No. 1 and may be
subject to minor earthquake induced dynamic forces. The
facility is presently considered to be stable and it is
believed that, if static conditions continue to be satisfied,
the dam can withstand the expected dynamic forces. However,
no calculations or investigations were performed to confirm
this opinion.

14
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The results of this evaluation indicate
the facility is in poor condition.

The size classification of the facility is small and
its hazard classification is considered to be significant.
In accordance with the recommended guidelines, the range
of the Spillway Design Flood (SDF) for the facility is the
100-year flood to the 1/2 PMF (Probable Maximum Flood). Due
to the potential for loss of life from sudden failure of
the dam, the SDF is considered to be the 1/2 PMF. Results
of the hydrologic and hydraulic analysis indicate the facility
will pass and/or store about 39 percent of the PMF prior to
dam overtopping. Thus, based on criteria contained in the
recommended guidelines, the spillway is considered inadequate,
but not seriously inadequate.

* For the most part, deficiencies noted by the inspection
team can be attributed to a lack of adequate maintenance
which has allowed advanced stages of deterioration. Spalled
and delaminated concrete surfaces along both faces of the
dam and extensive cracking of the spillway structure are
considered major causes for concern.

Although the structure is considered stable presently,
it is difficult to assess the adequacy of its original
design without further study. It is believed that if the
dam were to be overtopped or if the deteriorated spillway
would fail, toe support could be lost due to erosion pos-
sibly resulting in failure of the structure.

b. Adequacy of Information. The available data are
considered sufficient to make a reasonable Phase I assess-
ment of the facility.

c. Urgency. The following recommendations should be
implemented immediately.

d. Necessity for Additional Investigations. Addi-
tional investigations to assess the structural and hydraulic
adequacy of the spillway as well as leakage through the
downstream dam face are considered necessary and are recom-
mended below.
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7.2 Recommendations/Remedial Measures.

It is recommended that the owner immediately:

a. Develop a warning system to minimize the potential
for loss of life and economic damage downstream of the
facility in the event of a dam failure. The system should
include provisions for around-the-clock surveillance during
periods of unusually heavy precipitation and a communica-
tions plan with appropriate highway and railroad personnel.

b. Provide the present outlet conduit with a blowoff
valve or develop an alternate means of draining the reser-
voir.

c. Have the spillway assessed by a registered profes-
sional engineer experienced in the design of concrete and
hydraulic structures and take remedial measures required to
adequately restore its function.

d. Have the deterioration and leakage observed on the
downstream face of the dam assessed by a registered profes-
sional engineer experienced in the design of concrete struc-
tures and take remedial measures deemed necessary.

e. Have the spillway system evaluated by a registered
professional engineer experienced in hydrology and hydraulics
and take remedial measures necessary to make the spillway
hydraulically adequate.

f. Develop formal manuals of maintenance and opera-
tions to ensure proper care of the facility.
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GAI CONSULTANTS. INC.

CHECK LIST NDIID# 0080 .

HYDROLOGIC AND HYDRAULIC PENNDER ID # 44-
ENGINEERING DATA

SIZE OF DRAINAGE AREA:. 0.22 squaie miles.

ELEVATION TOP NORMAL POOL: 592 ... STORAGE CAPACITY: 132 cr-fee-

ELEVATION TOP FLOOD CONTROL POOL: -- STORAGE CAPACITY:

ELEVATION MAXIMUM DESIGN POOL: STORAGE CAPACITY:_______

ELEVATION TOP DAM: 595.1 STORAGE CAPACITY: 6.5 acre-feet

SPILLWAY DATA

CREST ELEVATION: 592 feet.

TYPE: Uncontrolled, concrete, rectang~ular chute channel.

CREST LENGTH: 17.4 feet.

CHANNEL LENGTH: 74 feet.

SPILLOVER LOCATION: Left abutment.

NUMBER AND TYPE OF GATES: Nlone.

OUTLET WORKS

TYPE: 8-inch diameter CIP supply line.

LOCATION: Near right ahiutment

ENTRANCE INVERTS: 565 feet.

EXIT INVERTS: Not available,

EMERGENCY DRAWDOWN FACILIT!'ES: Nne J
HYDROMETEOROLOGICAL GAGES

TYPE: oe

LOCATION:-

RECORDS:-

MAXIMUM NON-DAMAGING DISCHARGE: Not known.
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APPENDIX D

HYDROLOGY AND HYDRAULICS ANALYSES



PREFACE

The modified HEC-l program is capable of performing two
basic types of hydrologic analyses: 1) the evaluation of
the overtopping potential of the dam; and 2) the estimation
of the downstream hydrologic-hydraulic consequences result-
ing from assumed structural failures of the dam. Briefly,
the computational procedures typically used in the dam over-
topping analysis are as follows:

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir to determine if the event(s) analyzed would over-
top the dam.

c. Routing of the outflow hydrograph(s) from the
reservoir to desired downstream locations. The results
provide the peak discharge(s), time(s) of the peak dis-
charge(s), and the maximum stage(s) of each routed hydro-

*graph at the downstream end of each reach.

The evaluation of the hydrologic-hydraulic consequences
resulting from an assumed structural failure (breach) of the
dam is typically performed as shown below.

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir.

c. Development of a failure hydrograph(s) based on
specified breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired
downstream locations. The results provide estimates of the
peak discharge(s), time(s) to peak and maximum water surface
elevations of failure hydrographs for each location.

D-I



HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: HAWSTONE DAM

PROBABLE MAXIMUM PRECIPITATION (PMP) = 2 DNCHES/24 HOURS

STATION 1 2 3

STATION DESCRIPTION
10 HAWSTONE DAM

DRAINAGE AREA (SQUARE MILES) 0.22

CUMULATIVE DRAINAGE AREA
(SQUARE MILES)

ADJUSTMENT OF PMF FOR
DRAINAGE AREA LOCATION (%)

6 HOURS 121
12 HOURS 131
24 HOURS 140
48 HOURS 147
72 HOURS 149

SNYDER HYDROGRAPH PARAMETERS

ZONE (2) 21
Cp (3) 0.55

Ct (3) 1.50
L (MILES) (4) 0.9
Lca (MILES) (4) 0.4
tp - Ct (L.Lca)0 3 (HOURS) 1.10

SPILLWAY DATA

CREST LENGTH (FEET) 17.4
FREEBOARD (FEET) 3.1

I HYDROMETEOROLOGICAL REPORT 40, U.S. WEATHER BUREAU, 1965.

(2)HYDROLOGIC ZONE DEFINED BY CORPS OF ENGINEERS, BALTIMORE DISTRICT, FOR
DETERMINATION OF SNYDER COEFFICIENTS (Cp AND Ct).

(3) SMMER COEFFICIENTS

(4)L - LENGTH OF LONGEST WATERCOURSE FROM DAM TO BASIN DIVIDE.
Lca - LENGTH OF LONGEST WATERCOURSE FROM DAM TO POINT OPPOSITE BASIN CENTROI=.
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Geology

Hawstone Dam is located about 1 mile west of Hawstone,

Pennsylvania on an unnamed tributary to the Juniata River,

in the Valley and Ridge physiographic province of the Appala-

chian Mountain Section of central Pennsylvania. This tribu-

tary is located on the northwest flank of Blue Mountain

which rises approximately 1,400 feet to the southeast above

the dam.

* Structurally, the dam lies in the Lewistown Narrows of

the Lewistown Valley synclinorium, a major northeast-south-

west trending structure that can be traced for nearly 40

miles. In the Lewistown area, folding generally increases

in intensity producing a complex group of northeast-south-

west trending folds. Many of the component folds, especially

along the southern flank of the synclinorium, are plunging.

There is little evidence of major faulting in the vicinity

of the dam.

At the dam site, the bedrock dips away from the down-

stream face of the dam at nearly 80 degrees, while the

strike is approximately parallel with the dam axis. The

bedrock immediately underlying the dam and reservoir con-

sists of a Silurian age shale probably representing the

Clinton Group. This thinly bedded shale is reddish-purple

to greenish-gray in color and is interfingered with "iron

sandstone" and local gray, fossiliferous limestone. Above

F-1.I



the dam lies a quartzitic sandstone, probably representing

the Tuscarora formation, which is of some economic impor-

tance and has been locally quarried.

lColin, Richard R. and Hoskins, Donald M., "Geology and
Mineral Resources of the Mifflintown Quadrangle Pennsyl-
vania," Pennsylvania Geological Survey, Fourth Series,
ATLAS A 126, 1962.

2Lohman, Stanley W., "Groundwater in South Central Pennsyl-
vania," Pennsylvania Geological Survey, Fourth Series,
Bulletin W5, 1938.
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